Community coalitions have the potential to enhance a community's capacity to engage in effective problem solving for a range of community concerns. Although numerous studies have documented correlations between member engagement and coalition processes and structural characteristics, fewer have examined associations between coalition factors and community capacity outcomes. The current study uses data from an evaluation of the California Healthy Cities and Communities program to examine pathways between coalition factors (i.e. membership, processes), member engagement (i.e. participation, satisfaction) and community capacity as hypothesized by the Community Coalition Action Theory (CCAT). Surveys were completed by 231 members of 19 healthy cities and communities coalitions. Multilevel mediation analyses were used to examine possible mediating effects of member engagement on three community capacity indicators: new skills, sense of community and social capital. Results generally supported CCAT. Member engagement mediated the effects of leadership and staffing on community capacity outcomes. Results also showed that member engagement mediated several relationships between process variables (i.e. task focus, cohesion) and community capacity, but several unmediated direct effects were also observed. This suggests that although member engagement does explain some relationships, it alone is not sufficient to explain how coalition processes influence indicators of community capacity.
Introduction
Coalitions have a great deal of intuitive appeal as a mechanism for engaging broad community representation in health promotion initiatives [1] . Coalitions can build a constituency for a particular issue, provide a coordinating structure for complex multilevel interventions based on a social ecologic perspective, allow for sharing of risk and responsibility across organizations and provide a space for diverse sectors of a community to exchange knowledge, perspectives and strategies [1] [2] [3] . Coalitions can mobilize tangible resources such as funding or staff expertise from multiple organizations, and pool less tangible but equally important resources such as trust with historically disenfranchised groups or connections to influential policymakers.
Research on coalition effectiveness has yielded mixed results [4] [5] [6] [7] [8] [9] . Most researchers and practitioners would agree that changes in the behavior or health outcomes of interest would signal ultimate success. Unfortunately, these changes are difficult to demonstrate due to a host of challenges not unique to coalition efforts, such as secular trends and small sample sizes when the unit of analysis is the community [4, 10, 11 ]. Even when community-level changes are observed, it is difficult to disentangle whether and/or how the coalition itself contributed above and beyond the specific interventions that were implemented [12, 13] . In part because of these challenges, much of the research on coalitions focuses on coalition functioning and short-term or intermediate indicators of success such as member satisfaction, action plan quality and accomplishments as perceived by coalition members [14] [15] [16] [17] [18] .
The Community Coalition Action Theory (CCAT) attempts to synthesize existing literature on community coalitions with practice wisdom to explain how coalitions can lead to better community outcomes than a single agency could produce on its own [2] . The CCAT groups longer term outcomes into three categories: community change, community capacity and health and social outcomes. Community change refers to the types of changes that create conditions for improvements in health, such as changes in policies, practices and environment [19, 20] . Community capacity refers to the characteristics of communities that explain their ability to engage in effective community problem solving, characteristics such as an engaged citizenry, partners with planning and collaboration skills, linkages across social and inter-organizational networks, social capital and a strong sense of community [21, 22] .
Although studies have documented that coalitions can influence community changes in policies, practices and environments [9] , research linking coalition factors to community change and community capacity outcomes is still quite limited. In one of the few studies linking coalition factors to community change outcomes, Zakocs and Guckenburg [23] described coalition factors that contributed to changes in programs, services and policies in 13 coalitions combating drug-and alcohol-related problems. They observed that participatory decisionmaking collaborative leadership and stable effective staff were keys to success. Florin et al. [16] documented associations between task-focused coalition climate and implementation effects, such as organizational policy change in 35 substance abuse prevention coalitions. Crowley et al. [24] found a relationship between the level of policy change, the number of programs initiated and substance abuse outcomes, thus confirming that community changes can lead to changes in health and social outcomes.
Collaborative or partnership synergy, created through engagement of diverse coalition members who pool their varied and complementary resources, has been hypothesized as the mediating mechanism through which coalitions are effective [2, 25] . Lasker et al. [25] define partnership synergy as 'the extent to which the perspectives, resources and skills of [a partnership's] participating individuals and organizations contribute to and strengthen the work of the group' (p. 187). The CCAT operationalizes collaborative synergy as member engagement and pooled resources. It hypothesizes that coalition processes, leadership and staffing, and coalition structures create an environment that supports collaborative synergy [2] . Research on coalitions has not yet linked synergy to increased community capacity, community change or health outcomes, although it does support an association between selected coalition functioning variables (e.g. leadership effectiveness) and synergy [26] .
The current study examines whether member satisfaction and member participation mediate relationships between coalition factors and community capacity, with the latter operationalized as new skills, sense of community and social capital. We used multilevel mediation analyses to examine these relationships, which allowed us to identify not only paths of influence on community capacity but to also begin clarifying the nature of the relationships between factors. Understanding how coalition membership, processes, structures and synergy (e.g. satisfaction and participation) contribute to community capacity as an outcome is an important step in the advancement of the CCAT and related theoretical work on coalitions.
Methods
This study is a secondary analysis of data from an evaluation of the California Healthy Cities and Communities (CHCC) program [27] . The CHCC model requires formation of a broad-based and multisectoral governance structure, referred to as coalitions here. In the first year of funding, coalitions completed asset-based community assessments, engaged the larger community to create visions for the future, selected priority health improvement issues and developed action plans. The subsequent two years were spent implementing and evaluating the action plan. Action plans addressed youth development, civic capacity building, neighborhood improvement and lifelong learning, among other priority topics, and were designed to move communities closer to their vision of a healthy community. Specific activities varied widely, from the establishment of teen centers to advocating for affordable housing. Fiscal sponsors and lead agencies ranged from non-profit organizations to city governments and were awarded a total of $125 000 over a 3-year period. Twenty coalitions in 20 geographically and socio-demographically diverse communities (e.g. urban neighborhoods, remote regions) were selected through a competitive process and participated in the original study [28] .
Data collection procedures
All of the data used in this secondary analysis is from a coalition member survey completed by active coalition members in each of the participating communities near the end of the 3-year project. Of the original 20 sites, 19 had member response rates above 50%. From these 19 coalitions, 231 members completed the survey, with a response rate of 71%. The protocol for secondary analysis of the evaluation data was approved by the Emory University Institutional Review Board. Table I provides descriptive information on the measures used in the present analysis, organized by individual-and coalition-level variables. Variables are grouped into constructs from the CCAT: coalition membership, processes, structure, etc. Table I also includes Cronbach's alpha for each of the scales. Most items were assessed on a 4-point Likert-scale.
Measures

Coalition membership.
Respondents were asked to indicate the community sector (out of 15), such as business, they best represented on their coalition. Broad representation, a coalition-level variable, was assessed by the total number of community sectors represented on the coalition.
Processes.
Four measures of coalition processes were assessed with multi-item scales: communication, influence in decision making, task focus and cohesion. Communication, defined as the frequency and [29] . Decision making assessed the extent to which members had influence on four types of decisions, such as selecting initiative activities (e.g. How much influence do you have in making decisions for the coalition: selecting initiative activities; budget and staffing for the initiative)? [14] . Task focus assessed the task orientation of the group culture with four items (e.g. There is a strong emphasis on practical tasks in this coalition; this is a decision-making coalition). Cohesion was measured similarly with four items that assessed the cohesiveness of the group culture (e.g. There is a feeling of unity and cohesion in this coalition; members of this coalition feel close to one another) [14, 30] .
Leadership and staffing.
Leadership measured the skills of the coalition leaders in guiding the coalition through eight items (e.g. 'The coalition leadership intentionally seeks out your views; gives praise and recognition at meetings'). Staffing referred to the skill of coalition staff members in supporting the coalition (e.g. 'The staff is usually available for assistance; is too controlling of the coalition') [14, 31] .
Collaborative synergy (member engagement).
Participation was assessed by asking participants which of 10 roles they had played in the coalition (e.g. helped to implement activities) [14] ; responses were summed to represent number of roles. Satisfaction measured member's satisfaction with 11 different aspects of the coalition structure and function (e.g. priority-setting and action-planning process used; progress in implementing planned programs and activities), adapted from Butterfoss et al. [14] .
Community capacity.
We measured three dimensions of community capacity through the member survey: new skills among coalition members, greater sense of community and increased social capital. New skills were assessed by asking coalition members the extent to which 13 skills (e.g. assessing needs and assets; developing and/or advocating for policy change) had improved as a result of participation in the healthy cities communities initiative [32] ). Sense of community (13 items) was based on a standard measure of personal sense of community [33] but was adapted to assess respondent's view of community members' sense of community rather than their own [e.g. 'How many residents in (community), care what other people in (community) think of their actions?']. The social capital measure (seven items) was developed for the CHCC evaluation to assess the extent to which respondents agreed with statements that covered the theoretical constructs underlying social capital, including networks (e.g. people in this community tend to keep to themselves), trust (e.g. fellow community members are generally honest and trustworthy) and norms of reciprocity (e.g. people in this community frequently borrow things and exchange favors with their neighbors) [34] [35] [36] .
Data analysis
Multilevel mediation models were fit to examine possible mediating effects on three community capacity outcomes: new skills, sense of community and social capital. Because of the hierarchical structure of the data (individuals nested in coalitions), hierarchical linear modeling was used to assess the effect of predictors and mediating variables at both the individual and coalition levels on outcomes of community capacity [37] . Because of the small number of Level 2 units (n = 19), all models were estimated using restricted maximum likelihood estimation, which reduces the risk of biased significance tests and provides robust standard errors. Analyses and data management were performed using SAS version 9.2 (SAS Institute, Cary, NC). Multilevel mediation models were fit using PROC MIXED. To provide standardized coefficients, each of the variables were standardized (i.e. z transformation) before entering them into each of the models. In addition to each of the mediation models, a fully unconditional model was fitted for each outcome to estimate the degree of intra-class correlation (ICC) between coalitions.
Assessing mediation.
For each mediation model, three equations were estimated, which yielded four coefficients: (i) an estimate of the effect of the predictor on the outcome (s coefficient), (ii) an estimate of the effect of the predictor on the mediator (a coefficient) and (iii) an estimate of the predictor on the outcome, controlling for the effect of the mediator (s# and b coefficients). Finally, an estimate of the mediating (indirect) effect was found by calculating the product of the a and b coefficients.
Two methods were used to test for the significance of the indirect effect in the mediation models. We used the Sobel z-test [38] and the empirical-M test, an asymmetric confidence limits approach in which a confidence interval (CI) is formed around the product-of-coefficients term (ab) using a modified set of critical values developed by MacKinnon, Lockwood and Williams [39] . Critical values were determined using the PRODCLIN program [40] . These single sample methods have been found to perform well in multilevel mediation analyses [41, 42] .
Selection of predictor and mediator variables for each outcome was based upon the conceptual model in Fig. I . The focus of the present analysis was on the direct and indirect paths to community capacity, each of which was mediated through member engagement from three constructs: coalition membership, process and leadership and staffing. For each of these constructs, individual variables were tested. For example, to test the path from process to community capacity through member engagement, we examined the effect of two measures of process (decision making and task focus) as mediated by both measures of member engagement (participation and satisfaction) on new skills. Because CCAT is a very complex model, testing all predicted pathway was infeasible. Therefore, prior empirical work on CCAT constructs was used a priori to select specific pathways to test. All of the tested paths are presented.
Results
Average membership length was 30.7 months [standard deviation (SD) = 21.89], and average coalition size was 17.2 members (SD = 9.33). The typical coalition operated through 3.6 committees or structures, with 6.4 community sectors represented. Coalition functioning was generally high. ICCs suggest that there was not a lot of difference across coalitions for new skills (ICC = 0.0248) but there was for social capital (ICC = 0.1593) and sense of community (ICC = 0.1882).
The coefficients for each of the mediation models estimated are presented in Table II for paths mediated by participation and in Table III for paths mediated by satisfaction. Fixed effects are presented for both the direct (s#) and mediated (ab) paths. The asymmetric CIs for the mediation effects are also presented. When there was a discrepancy between the Sobel z-test and the CIs, CIs were used. The CIs have been shown to provide greater power for the indirect test and to have more accurate Type I error rates [41] .
A summary of all models examined and the direct and indirect effects is provided in Table IV . For paths from the predictor to the outcome in which there is a significant indirect effect (ab) and significant direct effect (s#), the path is considered to be partially mediated. For paths in which there is a significant indirect effect, but the direct effect is not significant, it is considered to be fully mediated. For paths in which the indirect effect is not significant, but the direct effect is significant, there is no effect of mediation.
Effects of coalition membership on community capacity
The effect of broad representation on new skills as mediated by both participation and satisfaction was tested. The path was fully mediated by participation, indicated by a significant indirect path (ab) and a non-significant direct path (s#), as seen in Table II . Estimates of direct and indirect fixed effects for community capacity outcomes mediated by participation (P) Path coefficients: a = predictor to mediator; b = mediator to outcome, s# = predictor to outcome, controlling for mediation and ab = product-of-coefficients mediation effect. Significance tests for fixed effects coefficient for direct paths based on t-test; indirect (mediation) effects based on product-ofcoefficients test using Sobel test. *P < 0.05, **P < 0.01, ***P < 0.001. Table II . The coefficients for both paths were negative, indicating that broader levels of representation were associated with lower levels of new skills acquired. There was an increase from the unmediated direct effect of broad representation on new skills (s = À0.127, P = 0.099) to the mediated direct effect after the inclusion of member satisfaction as a mediator (Table III) , which indicated a possible suppression effect. Together, these findings suggest that coalition membership has an effect on community capacity, part of which is mediated through member engagement because of the level of participation of coalition members, but further exploration is needed to examine other processes, which might explain the effect of member satisfaction on this particular path within the full CCAT model.
Effects of process on community capacity
Two measures of process were tested for effects on new skills acquired: influence on decision making and task focus. The effect of decision making Path coefficients: a = predictor to mediator; b = mediator to outcome, s# = predictor to outcome, controlling for mediation and ab = product-of-coefficients mediation effect. Significance tests for fixed effects coefficient for direct paths based on t-test; indirect (mediation) effects based on product-ofcoefficients test using Sobel test. *P < 0.05, **P < 0.01, ***P < 0.001. on new skills was partially mediated both by participation and satisfaction. In each case, the direct and indirect effects were both positive and significant, indicating that higher levels of decision making were associated with higher levels of new skills acquired. The coefficient of the mediated path for participation was higher than that of satisfaction, suggesting a stronger mediation effect. The effect of task focus on new skills was also examined. For this path in the model, there were direct effects, but no effect of mediation for either participation or satisfaction.
Two measures of process were examined for their effects on social capital: communication and cohesion. There was a small significant indirect effect on the path from communication to social capital as mediated by satisfaction, but no direct effect. There was no effect of communication on social capital, either directly or indirectly, as mediated by participation. There was a direct effect of cohesion on social capital, even after controlling for the effect of member engagement. This effect was positive, suggesting that higher levels of cohesion were related to higher levels of social capital. Neither participation nor satisfaction exhibited a mediation effect on this path.
Finally, two measures of process were examined for their effect on sense of community: influence on decision making and cohesion. There was a direct Denotes paths with significant coefficients for the direct path (s), the direct path controlling for the mediator (s#) and the indirect path (ab). b Member engagement mediators: P = participation and S = satisfaction. c Negative association.
effect of decision making on sense of community. The direct effect was positive, suggesting that higher levels of decision making were related to a higher sense of community. This direct effect was partially mediated by satisfaction, but there was no mediation through participation. There was also a direct effect of cohesion on sense of community. The positive coefficient indicates that higher levels of cohesion were associated with higher levels of sense of community. As with decision making, this effect was partially mediated by satisfaction, but there was no mediation through participation.
Effects of leadership and staffing on community capacity
The effect of leadership on each of the three measures of community capacity was examined. There was a direct effect of leadership on new skills acquired. This effect was partially mediated by participation, but there was no mediation through satisfaction. There were direct effects of leadership on both social capital and sense of community. Additionally, both of these direct effects were fully mediated through satisfaction, as indicated by the significant indirect effect and the non-significant direct effect. We also examined the effect of staffing on the three measures of community capacity. There was no direct effect of staffing on new skills acquired, although there was an indirect effect mediated through satisfaction. There were direct effects of staffing on both social capital and sense of community. Both of these direct effects were fully mediated through satisfaction.
Discussion
This study examined whether and how member engagement, as measured by participation and satisfaction, mediated relationships between coalition factors and community capacity outcomes. According to the CCAT, this is an important pathway through which coalitions achieve a collaborative advantage over other approaches to community problem solving [2] . Very few studies have examined associations between coalition characteristics (such as membership and processes) and community capacity, despite discussion of capacity as an important outcome in the literature [23, 43] . The present study serves to fill this gap.
We examined whether broad representation, a dimension of membership, was associated directly with community capacity indicators or if it was mediated by member engagement. The CCAT predicts that coalition membership influences community capacity indirectly through coalition processes, leadership and staffing and structure, which in turn, influence member engagement. We found that the relationship between broad representation and new skills was mediated by participation. Broad representation, however, was negatively associated with skill acquisition. This implies that larger more diverse coalitions may offer fewer opportunities to individual members for skill development. This same relationship between broad representation and new skills demonstrated an increase in the direct effect after the inclusion of satisfaction as a mediator, indicating that the relationship between broad representation and new skills may involve other aspects of coalition processes. Further exploration is warranted to disentangle these effects in light of the overall CCAT.
We also examined whether the path from coalition processes to community capacity outcomes was mediated by member engagement. Several of the relationships we tested were partially mediated by satisfaction or participation, but we observed more direct than mediated relationships among those tested. For example, there were direct paths from task focus to new skills and from cohesion to social capital. These findings provide modest support for CCAT, but they also suggest the model may need to be modified to indicate a direct relationship between coalition processes and community capacity outcomes. Alternatively, there may be another dimension of collaborative synergy beyond member engagement that explains how coalition processes influence community capacity. CCAT suggests that pooled resources may be a second mediator between coalition factors and community capacity outcomes.
Relationships were examined from leadership and staffing to community capacity. Results generally supported CCAT. The majority of tested relationships were fully mediated, most often by satisfaction. Specifically, satisfaction mediated the relationships between leadership and social capital, leadership and sense of community, staffing and social capital and staffing and sense of community.
This study has several limitations, which should be considered when interpreting the results. Although the conceptual model implies causal relationships, the data were cross sectional, so assessments of causality in the present study are not permissible. Longitudinal data would provide a much stronger test of CCAT and would strengthen the argument that coalition functioning and member engagement are causally linked to outcomes. Second, much of our data are self-reported and may suffer from social desirability bias. Third, even though some of the measures attempted to assess community-level constructs, they were measured from the perspective of active coalition members. Fourth, all 19 coalitions were part of the CHCC initiative, and as a result, our findings may not generalize to less community-driven, more narrowly focused coalitions. Fifth, each major CCAT construct has multiple potential indicators. For example, we included task focus, cohesion, influence in decision making and communication within the process construct. Other process variables could have included conflict management and general measures of organizational climate or functioning. We also used a general measure of leadership; other studies have used dimensions such as leader support style, leader decision style and leadership role [44] . We selected the most theoretically plausible associations to examine but readily acknowledge that the use of a different constellation of indicators may have resulted in different conclusions. Lastly, a number of important constructs were excluded from this analysis because of the secondary nature of the dataset and because inclusion of our coalitionlevel ecologic variables was precluded by the small number of coalitions.
This study also has several implications for practitioners who desire to strengthen community capacity through a coalition-based approach. Although limited by the cross-sectional nature of the data, findings from this study suggest several strategies that may help to develop skills in coalition members and to enhance coalition member perceptions of sense of community and social capital in the larger community. With respect to new skills, the study suggests that coalition membership, in particular broad representation, influence in decision making and leadership impact skill development, at least in part, through participation in coalition activities. This suggests that it is important to structure opportunities for coalition members to participate in a range of roles, such as representing the coalition to others, helping to conduct a community assessment or recruiting new members. These opportunities are likely to provide coalition members with a chance to apply new skills, which can result in self-reported gains in skill development. Findings suggest that when working with large coalitions that have multiple community sectors represented, extra effort must be made to provide opportunities for coalition members to develop new skills through participation opportunities. Study findings also reinforce the importance of establishing transparent decision-making practices that allow members to have substantive input into major decisions and to provide competent leadership that supports and encourages active participation of all members.
Social capital, a second indicator of community capacity, was influenced by both leadership and staffing as mediated through satisfaction. This suggests that competent leadership and staffing can affect how satisfied members are with key aspects of a coalition, from its structure to planning steps to program results. These feelings of satisfaction (or lack thereof), in turn, can influence member perceptions of sense of community and social capital in the larger community. It may be that competent staff and leaders can form a well-functioning and productive coalition which breeds satisfaction and also shapes how members perceive their community in terms of trust, norms of reciprocity and networks as well as sense of belonging. Or, it may be that coalition success actually strengthens community capacity by providing concrete examples of how community members can come together to address a shared community issue. Findings also show that communication and cohesion may influence perceptions of social capital. Taken together, study findings again reinforce how critical leadership and staffing are to coalition success. Selection of leaders and staff should be done carefully to ensure the requisite interpersonal and organizational skills to create coalition processes that instill a sense of belonging or cohesion, allow for input into decision making, facilitate communication and are sufficiently task-focused to ensure adequate progress toward goals.
Sense of community, the third indicator of community capacity measured in this study, was also associated with both coalition process variables (decision making and cohesion) and leadership and staffing as mediated through satisfaction. The explanation for these pathways is likely similar to that described above. It may be that competent leaders and staff, combined with strong coalition processes, lead to satisfied coalition members, which in turn, leads to greater perceptions of sense of community. Alternatively, it may be that weaker coalitions, shaped in part by poor processes, can lead to dissatisfaction and a lesser sense of community. Either way, findings affirm the importance of competent leaders and staff in combination with effective group process.
Overall, the study shows that the logic underlying CCAT is generally sound. Process and leadership/staffing seem to matter, and together, they operate at least in part by engendering satisfied and active coalition members. This, in turn, leads to improvements in key indicators of community capacity. The study also suggests, however, that member engagement is not the only mediating variable. We noted several direct pathways through which coalition processes, leadership and staffing lead to indicators of capacity without operating through either satisfaction or participation. These direct pathways suggest the possibility that CCAT should be altered to include a direct path between these constructs and community capacity. Additional research should be conducted to determine if this finding applies to a range of coalitions or is unique to the coalitions examined here.
Several authors have recently highlighted a paucity of theory-informed research on community coalitions [44, 45] . This lack of rationale or justification for variables that are examined and relationships that are tested impedes our ability to synthesize findings across studies. To advance our understanding of coalitions, future research should be explicitly grounded in theory or at least assess widely accepted theoretical constructs. Research should also continue to explore whether member engagement and collaborative synergy are the key mechanisms through which coalitions have the potential to outperform other strategies for solving community problems. Longitudinal research and improved measurement of collaborative synergy and community capacity would further advance this line of research.
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